Porcupine homolog is required for canonical Wnt signaling and gastrulation in mouse embryos.
Wnt signaling plays important roles in development and disease. The X-chromosomal Porcupine homolog gene (Porcn) encodes an evolutionary conserved member of the membrane bound O-acyl transferase (MBOAT) superfamily that has been shown to be required for the palmitoylation and secretion of Wnt3a, a mechanism that has been suggested to be conserved for all mammalian Wnt ligands. PORCN mutations in humans cause Focal Dermal Hypoplasia (FDH), a disorder causing developmental defects in heterozygous females and embryonic lethality in hemizygous males. In this study, Porcn mutant mouse embryonic stem (ES) cells were used to analyze the role of Porcn in mammalian embryonic development. In vitro, we show an exclusive requirement for Porcn in Wnt secreting cells and further, that any of the four Porcn isoforms is sufficient to allow for the secretion of functional Wnt3a. Embryos generated by aggregation of Porcn mutant ES cells with wildtype embryos fail to complete gastrulation in vivo, but remain in an epiblast-like state, similar to Wnt3 and Gpr177/Wls mutants. Consistent with this phenotype, in vitro differentiated mutant ES cells fail to generate endoderm and mesoderm derivatives. Taken together, these data confirm the importance of Porcn for Wnt secretion and gastrulation and suggest that disruption of early development underlies the male lethality of human PORCN mutants.